Regulated lens regeneration from isolated pigmented epithelial cells of newt iris in culture in response to FGF2/4.
When a lens is removed from the newt eye, a new lens is regenerated from the pigmented epithelial cells of the dorsal iris, whereas the ventral iris never shows such an ability. It is important to clarify the nature of signaling molecules which act directly on the iris cells to accomplish lens regeneration from the iris and also to gain insight into the mechanism of dorso-ventral difference of the regeneration potential. To examine the effects of exogenous factors, we established an in vitro culture of reaggregates made from dissociated pigmented epithelial cells of dorsal or ventral halves of newt iris. Foci of depigmented cells appeared within the cell reaggregates, regardless of their origins, when the cell reaggregates were cultured with FGF2 or FGF4. In contrast, only the depigmented cells in the dorsal iris cell reaggregates underwent extensive proliferation and developed a lens with the synthesis of lens-specific crystallins, recapitulating the normal lens regeneration. On the other hand, neither FGF8, FGF10, EGF, VEGF, nor IGF promoted lens development from iris cell reaggregates. Consistent with the FGF-specific action, FGFR-specific inhibitor SU5402 suppressed the lens development from the cultured cell reaggregates. These results demonstrated that FGF2 or FGF4 is essential for the in vitro lens regeneration from the pigmented cells of the dorsal iris. In addition, these findings indicated that unequal competence in the dorsal and ventral iris to FGF2/4 contributes to the difference in lens forming ability between them.